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IRUH[DPSOHWKHQHWZRUNWRPHDVXUHHYHQUHJXODWHGDLUTXDOLW\SROOXWDQWVLVVWLOOVPDOODQGFRQFHQWUDWHGPDLQO\LQ
ODUJHFLWLHVDV6mR3DXOR5LRGH-DQHLURDQG%HOR+RUL]RQWH
7URSRVSKHULFR]RQHLVDVHFRQGDU\SROOXWDQWDQGSURGXFHVKDUPIXOHIIHFWVLQKHDOWKDQGYHJHWDWLRQDQGLWLVDVKRUW
OLYHGJUHHQKRXVH JDV >±@2]RQH LV IRUPHGE\SKRWRFKHPLFDO UHDFWLRQVZKLFKKDYH FDUERQPRQR[LGH YRODWLOH
RUJDQLFFRPSRXQGVDQGQLWURJHQR[LGHV>@DVFKHPLFDOSUHFXUVRUV7KHODUJHQXPEHURIR]RQHSUHFXUVRUVRXUFHV
WKHFRPSOH[FKHPLFDOUHDFWLRQVDQGWKHORFDOWRSRJUDSK\DQGPHWHRURORJLFDOFRQGLWLRQVLHUDGLDWLRQWHPSHUDWXUH
DQGZLQGDUHIDFWRUVWREHFRQVLGHUHGLQR]RQHVWXGLHV
2]RQH LV D SROOXWDQW ZKLFK KDV ODUJH FRYHUDJH GXH WR LWV IUHH WURSRVSKHULF KDV DERXW  GD\V RI OLIH DQG
FRQVHTXHQWO\LWFDQEHWUDQVSRUWHGWRRWKHUUHJLRQVVXFKDVWKH86WKHDLUTXDOLW\RIZKLFKLVLQIOXHQFHGE\R]RQH
SUHFXUVRUVDQGR]RQHFRPLQJIURP$VLD>@3DVWVWXGLHVVKRZHGWKDWR]RQHLQFUHDVHGLQWKH1RUWK+HPLVSKHUHEXW
VLQFHWKHSDVWIHZ\HDUVDVOLJKWGHFUHDVHKDVEHHQQRWHGDVDUHVXOWRIGRPHVWLFSUHFXUVRUHPLVVLRQVFRQWURO>±@
&KDQJHV LQ UHJLRQDO R]RQH OHYHOV DUH DVVRFLDWHG ZLWK WUDQVSRUW IURP RWKHU UHJLRQV DQG DQ LQFUHDVH RI SUHFXUVRU
HPLVVLRQVLQFRPSOH[DQGQRQOLQHDUIRUPDWLRQSURFHVVHV>@7KHUHIRUHLWLVFRPSOLFDWHGWRXQGHUVWDQGWKHRULJLQV
RIVXUIDFHR]RQHDQGPHDVXUHPHQWVDUHIXQGDPHQWDOWREHWWHUXQGHUVWDQGWKHUHJLRQDOR]RQHOHYHOVDQGWKHLUWUHQGV
$VWKHQXPEHURIPHGLXPVL]HGXUEDQDUHDVLVLQFUHDVLQJDURXQGWKHZRUOGHVSHFLDOO\LQ6RXWK$PHULFDDSSURSULDWH
DWWHQWLRQVKRXOGEHJLYHQE\SROLWLFLDQVZKHQGHILQLQJQHZDLUTXDOLW\PRQLWRULQJQHWZRUNVDQGWKHUHJXODWLRQRIQHZ
DUHDVSODQQHGIRUWKHSXUSRVHRILQGXVWULDOGHYHORSPHQW7RFDOODWWHQWLRQWRWKHFRQVHTXHQFHVRQDLUTXDOLW\RIVXFK
VWURQJXUEDQJURZWKPHDVXUHPHQWVRIR]RQHFRQFHQWUDWLRQVKDYHEHHQSHUIRUPHGLQ/RQGULQDDJURZLQJPHGLXP
VL]HGFLW\DQGFRPSDUDWLYHO\DQDO\]HGZLWKWKHREVHUYHGFRQFHQWUDWLRQVRIRWKHUPHGLXPFLWLHVDQGWKH0HWURSROLWDQ
$UHD RI 6mR 3DXOR 0$63 D PHJDFLW\ UHJLRQ ,Q DGGLWLRQ ZH DQDO\]HG WKH JOREDO DYHUDJH R]RQH WUHQGV DQG
GLVFXVVHGWKHSRWHQWLDORIPHGLXPFLWLHVRILQFUHDVLQJJOREDODYHUDJHR]RQHOHYHOVZKLFKHPSKDVL]HVWKHLPSRUWDQFH
RIPHDVXUHPHQWVSHUIRUPHGLQ6RXWK$PHULFDWRWKHLPSURYHPHQWRIR]RQHJOREDOWUHQGVDVVHVVPHQW
0HWKRGRORJ\
7KHR]RQHGDWDZDVREWDLQHGIURPVL[PRQLWRULQJVWDWLRQVRIZKLFKWKUHHDUHORFDWHGLQ0$63,ELUDSXHUD3DUTXH
'3HGUR,,DQG'LDGHPDDQGWKUHHORFDWHGLQPHGLXPFLWLHVFDOOHG6mR-RVpGRV&DPSRV6RURFDEDDQG/RQGULQD
7KHPHDVXUHPHQWVLQ/RQGULQDVWDUWHGWKLV\HDUDWWKH7HFKQRORJLFDO)HGHUDO8QLYHUVLW\RI3DUDQiDQGZHUHVSRQVRUHG
E\SXEOLFDJHQFLHV&13TDQG&$3(67KHVHDUH WKHILUVWPHDVXUHPHQWVSHUIRUPHGLQWKLVUHJLRQZKLFKFDQEH
LQIOXHQFHGE\WUDQVSRUWRISROOXWDQWVIURP6mR3DXORDQGWKH$PD]RQLDQUHJLRQ>@
7KH R]RQH FRQFHQWUDWLRQV KDYH EHHQPHDVXUHG E\ XOWUDYLROHW SKRWRPHWU\ 7KHUPR 6FLHQWLILF PRGHO L DQG
UHFRUGHGZLWKPLQXWHUHVROXWLRQ7KHGDWDIRU6mR3DXORVWDWLRQVZDVUHWULHYHGIURP6mR3DXOR(QYLURQPHQW
3URWHFWLRQ$JHQF\&(7(6%7KHGDWDVHWLVYDOLGDWHGDVIROORZVWKHGDLO\DYHUDJHLVYDOLGRQO\LIDWOHDVWRIWKH
KRXUO\DYHUDJHVLQWKDWGD\DUHYDOLGWKHPRQWKO\DYHUDJHLVYDOLGRQO\LIDWOHDVWRIWKHGDLO\DYHUDJHVLQWKDW
PRQWKDUHYDOLGDQGIRU WKHDQQXDODYHUDJHVRI WKHGDLO\DYHUDJHVLQ WKDW\HDUPXVWEHYDOLG7KHDPRXQWRI
LQYDOLGRUPLVVLQJGDWDIRUWKHDQDO\]HGSHULRGLVQHJOLJLEOH
$FFRUGLQJWR&(7(6%WKHDLUTXDOLW\PRQLWRULQJLQWKHPHWURSROLWDQUHJLRQRI6mR3DXOREHJDQLQZLWKWKH
VHWWLQJXSRIVWDWLRQV,QWKHDXWRPDWHGPRQLWRULQJVWDUWHGDQGQHZVWDWLRQVZHUHLQVWDOOHGIRUWKHHYDOXDWLRQ
RIYDULRXVSROOXWDQWVLQFOXGLQJR]RQH7KHORFDWLRQVRIWKHVWDWLRQVDUHVKRZQLQ)LJ
 
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)LJ0DSVKRZLQJWKHORFDWLRQVRIPRQLWRULQJVWDWLRQV%UD]LO
0$63LVEHWZHHQWKHZRUOG¶VODUJHVWXUEDQDUHDVZLWKDERXWPLOOLRQSHRSOHDQGPRUHWKDQPLOOLRQYHKLFOHV
ZKLFKDUHFRQVLGHUHGWKHPDLQVRXUFHRISROOXWDQWHPLVVLRQLQ WKLVUHJLRQ>@7KHYHKLFOHV LQ%UD]LOXVHD ODUJH
YDULHW\RIIXHOVZKLFKLQFOXGHJDVRKROPDGHXSRI±DQK\GURXVHWKDQRODQG±JDVROLQHK\GUDWHG
HWKDQROFRPSUHVVHGQDWXUDOJDVDQGGLHVHO
6mR-RVpGRV&DPSRVDQG6RURFDEDDUHPHGLXPFLWLHVZLWKDERXWDQGWKRXVDQGLQKDELWDQWVUHVSHFWLYHO\
7KH\DUHFRQVLGHUHGDVLQGXVWULDOSDUNVFRQFHQWUDWLQJLPSRUWDQW%UD]LOLDQLQGXVWULHVIRRGDXWRPRELOHDHURVSDFHDQG
FHPHQWZLWKDYHKLFXODUIOHHWDURXQGDQGWKRXVDQGVUHVSHFWLYHO\
/RQGULQD KDV RYHU KDOI DPLOOLRQ SHRSOH DQG DERXW  WKRXVDQGV YHKLFOHV 7KHPDLQ HFRQRPLF DFWLYLWLHV DUH
VHUYLFHVWUDGHDJULFXOWXUHDQGLQGXVWU\>@
7KHPHWHRURORJLFDOGDWDZDVUHWULHYHGIURPWKUHHSXEOLFDJHQF\GDWDEDVHVIRUWKHVDPHORFDWLRQV,10(71DWLRQDO
,QVWLWXWH RI 0HWHRURORJ\ ,13( 1DWLRQDO ,QVWLWXWH RI 6SDFH 5HVHDUFK DQG 6,0(3$5 3DUDQi 0HWHRURORJLFDO
6\VWHP
7KHVWXGLHGSHULRGIRUWKHFRPSDULVRQDPRQJVWDWLRQVZDVIURPWR+RZHYHUGDWDVHWIURP
WKHODVW\HDUVIRUVWDWLRQV±ZHUHXVHGWRGLVFXVVWKHR]RQHOHYHOV$OOGDWDIURP&(7(6%XVHGLQWKLVZRUNKDGD
UHVROXWLRQRIRQHKRXUIURPZKLFKDYHUDJHGLXUQDOYDULDWLRQVIURPR]RQHUDGLDWLRQDQGWHPSHUDWXUHZHUHFDOFXODWHG
DORQJZLWKGDLO\DYHUDJHV
,Q RUGHU WR DVVHVV WKH FRUUHODWLRQ EHWZHHQ WKH R]RQH FRQFHQWUDWLRQ DQG PHWHRURORJLFDO YDULDEOHV D 3HDUVRQ
FRUUHODWLRQFRHIILFLHQWZDVFDOFXODWHGIRUHDFKGDWDJURXS)LQDOO\ZHXVHGKRXUO\GDWDRIR]RQHVXUIDFHFRQFHQWUDWLRQV
PHDVXUHGDW0DXQD/RD2EVHUYDWRU\:1IURP±
5HVXOWVDQG'LVFXVVLRQ
7KHQXPEHURIPHGLXPFLWLHVIURPWRLQKDELWDQWVKDVEHHQLQFUHDVLQJLQGHYHORSLQJFRXQWULHV
HVSHFLDOO\LQ6RXWK$PHULFD7DEOHVKRZVGDWDFRQFHUQLQJWKHSRSXODWLRQDQG*URVV1DWLRQDO3URGXFW*13IRU
%UD]LOLDQPHGLXPFLWLHVLQDQG
 
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7DEOH0HGLXPFLWLHVSRSXODWLRQJURZWKDQGWKHLU*URVV1DWLRQDO3URGXFW>@
3DUDPHWHUV <HDU <HDU <HDU
   
1XPEHURIPHGLXPFLWLHV   
3RSXODWLRQSHUFHQWDJHLQPHGLXPFLWLHV   
*URVV1DWLRQDO3URGXFW±PHGLXPFLWLHV   
     Note:0HGLXPFLWLHV±WRLQKDELWDQWV

$FOHDULQFUHDVHLQWKHQXPEHURIPHGLXPFLWLHVLVREVHUYHGLQ%UD]LOZKLFKZDVDFFRPSDQLHGE\*137KHJURZWK
ZDVRILQSRSXODWLRQDQGRIWLPHVIRU*13LQPHGLXPFLWLHV6mR3DXORPHJDFLW\SUHVHQWHGWKHVPDOOHVW
SRSXODWLRQJURZWKZLWKLWVDYHUDJHEHORZWKHQDWLRQDOUDWH
7KH SRSXODWLRQ DQG *13 JURZWK DOVR LQFUHDVH DQWKURSRJHQLF VRXUFHV OLNH YHKLFXODU DFWLYLWLHV LQGXVWULDO DQG
ELRPDVVEXUQLQJ%LRPDVVEXUQLQJLVDFULWLFDOFXOWXUDO%UD]LOLDQSUREOHPZKLFKLVDFRPPRQSUDFWLFHDWSHULSKHUDO
DUHDVRIFLWLHV
$QDO\]LQJWKHILUVWPHDVXUHPHQWVDYDLODEOHIRU/RQGULQDZHIRXQGSHULRGVZLWKR]RQHFRQFHQWUDWLRQVKLJKHUWKDQ
WKRVHIRXQGLQODUJHFLWLHVDV&XULWLEDDQGPHJDFLW\RI6mR3DXOR)LJXUHVKRZVGDLO\DYHUDJHR]RQHFRQFHQWUDWLRQV
REVHUYHGLQWKHVL[VWDWLRQV


)LJ'DLO\DYHUDJHR]RQHFRQFHQWUDWLRQVLQWKHVL[VWDWLRQV
7KHR]RQHSURILOHIURPWKHVL[VWDWLRQVSUHVHQWHGVRPHGLIIHUHQFHVLQWHUPVRILQWHQVLW\WLPHRISHDNVDQGVKDSH
)RUVWDWLRQV±WKHVKDSHDQGWLPHDUHVLPLODUEXWDW,ELUDSXHUDDQG6RURFDEDSUHVHQWHGKLJKHULQWHQVLW\/RQGULQD
VWDWLRQSUHVHQWHGWKHPRVWGLIIHUHQWSURILOHZKHQFRPSDUHGWRVWDWLRQV±7KHSHDNLVH[WHQGHGDQGVKRZVUHODWLYHO\
KLJKR]RQHFRQFHQWUDWLRQVDWQLJKWSUREDEO\LQIOXHQFHGE\WUDQVSRUWRIR]RQHIURPRWKHUSODFHV
7KHW\SLFDODYHUDJHR]RQHFRQFHQWUDWLRQLQ0$63LVDURXQGPJPZLWKDYDULDWLRQFRHIILFLHQWRIDYHUDJH
IRU±DQGPD[LPXPYDOXHVRFFXUULQJLQVSULQJWLPH>@)RU&XULWLEDWKHDYHUDJHYDOXHVDUHr
PJP
$OWKRXJKWKHPHDVXUHPHQWVDUHIURPDVKRUWSHULRGZHREVHUYHGDFOHDULQIOXHQFHRIELRPDVVEXUQLQJWUDQVSRUW
DQG WKHDYDLODEOH UDGLDWLRQDVDNH\ WRH[SODLQ WKHUHODWLYHO\KLJKR]RQHFRQFHQWUDWLRQVREVHUYHG LQ/RQGULQD$Q
LPSRUWDQWDVSHFWLVDOVRWKHORFDWLRQRIPHDVXUHPHQWVVWDWLRQVZKLFKLVFORVHWRWKHHPLVVLRQRIR]RQHSUHFXUVRUV
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H[FHSWE\/RQGULQDWKDWLVLQWKHFLW\¶VSHULSKHUDODUHDZKLFKLVVLJQLILFDQWO\DIIHFWHGE\SROOXWDQWVIURPELRPDVVDQG
UHVLGXHVEXUQLQJ
7DEOH3HDUVRQ¶VFRUUHODWLRQEHWZHHQPHWHRURORJLFDOYDULDEOHVDQGR]RQHFRQFHQWUDWLRQV
 &LWLHV 5HODWLYH+XPLGLW\ 7HPSHUDWXUH 5DGLDWLRQ
2]RQH
/RQGULQD   
3DUTXH'3HGUR,,   
6-RVpGRV&DPSRV   
'LDGHPD   
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